Feeding interrupts the migrating myoelectric complex in most mammals. This study aimed to assess whether resumption of the migrating myoelectric complex in the human duodenum after eating was related to the gastrointestinal transit of the meal. Five healthy subjects participated in the study. After eating a radiolabelled test meal consisting of mixed liquid and solids, duodenal myoelectric activity and gastrointestinal transit of the meal were determined simultaneously. In spite of considerable variation in entire gastric emptying time between subjects (range 2 5-5 0 hours), significant correlation was found between the completion of gastric emptying and the resumption of duodenal phase III activity within subjects (p<001). A new technique for recording the duodenal myoelectric activity was used.
Abstract
Feeding interrupts the migrating myoelectric complex in most mammals. This study aimed to assess whether resumption of the migrating myoelectric complex in the human duodenum after eating was related to the gastrointestinal transit of the meal. Five healthy subjects participated in the study. After eating a radiolabelled test meal consisting of mixed liquid and solids, duodenal myoelectric activity and gastrointestinal transit of the meal were determined simultaneously. In spite of considerable variation in entire gastric emptying time between subjects (range 2 5-5 0 hours), significant correlation was found between the completion of gastric emptying and the resumption of duodenal phase III activity within subjects (p<001). A new technique for recording the duodenal myoelectric activity was used.
The migrating myoelectric complex is a specific pattern of electrical response activity that occurs cyclically in the small intestine of most mammals in the fasted state.'`Migrating myoelectric complexes generally involve the duodenum and propagate distally.4 After eating, the cycle is interrupted for a considerable period, depending on the composition of the meal.5'-' We examined the possible association between gastric emptying and resumption of the duodenal myoelectric complex cycle activity, which has not been formally studied before. weight 0-6 g) consisting of two stainless steel leading-off rings (width 7 mm) which were mounted on the ends of a fitted teflon cylinder and connected to two recording wires (polyfile stainless steel, teflon coated, highly flexible, diameter 0 3 mm) (Fig 1) .
Materials and methods

RADIOLABELLED
On the evening before the start of the investi- Five healthy subjects (four women, one man) with a mean age of 24 years (range 21-26) participated in the study after giving informed consent. The protocol for the studies had been previously approved by the local ethical committee. The studies began at 9.00 am after an overnight fast. After having eaten the radiolabelled test meal within 10 minutes, the duodenal myoelectric activity was recorded continuously until the simultaneous gastrointestinal transit measurements had finished. Then the recording electrode was retrieved.
To reduce interference from striated muscle signals, subjects sat or stood quietly during the study.
Phase III activity was recognised by visual analysis as periods of uninterrupted regular electric response activity occurring at the rate of 10-12 per minute and lasting for longer than 2 minutes, followed by relative quiescence.9"' An example of a phase III recording is shown in Figure 2 . Any phase III activity recorded during the first 15 minutes after eating was omitted from the assessments as interruption of migrating myoelectric complex cycle might not have occurred during that period.'" To avoid subjective bias these analyses were performed before the gastrointestinal transit calculations.
GASTROINTESTINAL TRANSIT MEASUREMENTS
Gastrointestinal transit measurements were carried out as described previously." Immediately after eating the radiolabelled test meal, imaging was performed with the subject in the upright position. A large field of view gamma camera (General Electric MaxiCamera 535, medium energy, parallel hole collimator) was used. Anterior and posterior images were 2cm Figure 1 : The bipolar electrode. Figure 3 . Linear regression showed a significant correlation between the entire gastric emptying time and the corresponding phase III interruption time (correlation coefficient 0-96, p<0-01, slope of regression line 1 04, intercept on y-axis 0 04).
Obviously, a correlation did not exist between resumption of phase III activity and the corresponding content of radiolabelled marker in the small intestine or colon.
Discussion
The migrating myoelectric complex cycle or its motor correlate in the human small intestine is interrupted by a meal. The duration of this interruption is proportional to the calorific value of the meal and the composition of the food ingested. Lipids interrupt the migrating myoelectric complex cycle for longer than carbohydrates and proteins of equal calorific value.'2 1 3 As gastric emptying of larger meals is delayed compared with that of smaller meals and lipids are emptied more slowly than non-lipids,'4'5 the interruption of the migrating myoelectric complex cycle may be related to the gastrointestinal transit of the meals. Such a relation has not yet, however, been described precisely.
This study showed a very close temporal association between the end gastric emptying and the resumption of the duodenal migrating myoelectric complex cycle. The cause of this association is not clear as the control mechanisms involved in the migrating myoelectric complex cycle have not been fully explained.36 Our results, however, can probably be explained by the hypothesis that when duodenal chemoreceptors are no longer stimulated, cycle activity controlled by the enteric nervous system is unblocked.
The considerable variation in the time that the first phase III activity occurs after a meal reported earlier49 may, as in this report, reflect the variation in gastric emptying kinetics. The physiological role of the migrating myoelectric complex and the corresponding motor activity is still unknown. Our results possibly support the thesis that the cycle is important in propelling residual food along the small intestine since this segment contained considerable amounts of the food marker when the migrating myoelectric complex cycle recurred after feeding. 
